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Abstract
Limited information regarding the specificity of mild cognitive impairment (MCI) as it relates to dementia with Lewy bodies
(DLB) exists. Here, we summarize the clinical phenotype of MCI in clinically suspect DLB. Ten patients with a primary diagnosis
of MCI and secondary diagnoses of DLB were identified. Patients underwent clinical neurological and neuropsychological
evaluation that included application of McKeith criteria. We found parkinsonism and gait abnormality in 9 of the 10 patients;
fluctuations in 8 of the 10; and hallucinations and dream enactment behavior in 5 of the 10. Of the 10 cases, 4 were classified as
nonamnestic MCI and 6 were amnestic MCI. Of the 10 cases, 9 displayed executive and/or visuospatial dysfunction. Of the
10 cases, 6 have progressed to DLB. Progression of MCI to DLB is not dependent on memory impairment. The presence
of core clinical features—parkinsonism and cognitive fluctuations—and predominant executive and visuospatial dysfunction
+ memory impairment is suggestive of a prodromal DLB presentation.
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Introduction

Mild cognitive impairment (MCI) is considered a transitional

state between cognitive changes in normal aging and early

stage dementia.1 Since publication of the original Petersen

criteria, MCI has come to be recognized as extending beyond

memory impairment and has been refined to include amnestic

and nonamnestic types.2 Previous studies3-7 suggest that

amnestic MCI is most likely to progress to Alzheimer’s

dementia (AD), whereas nonamnestic MCI is more hetero-

geneous in terms of rate of progression and progression end

points. Nonamnestic MCI may progress to vascular dementia,

frontotemporal dementia, dementia with Lewy bodies (DLB),

and others.3-7

Currently, limited information is available regarding the spe-

cificity of MCI in relation to DLB. Dementia with Lewy bodies

is characterized by a progressive dementia with predominant

deficits on measures of attention, executive functions, and

visuospatial abilities; memory impairment may not occur in the

earlier stages.8-12 Core features include fluctuations in cognition

with pronounced variation in attention/alertness, recurrent, well-

formed visual hallucinations, and spontaneous parkinsonism.13

Suggestive features include rapid eye movement (REM) sleep

behavior disorder (RBD)14 and severe neuroleptic sensitivity.15

Additional neuropsychiatric features supportive of DLB include

hallucinations in other modalities, delusions, and misidentifica-

tion syndromes (Capgras syndrome, phantom border, and redu-

plication of person or place16,17).

Previous research has suggested that individuals with MCI

associated with specific clinical features are at increased risk

of progression to DLB. Ferman et al18 found that in longitudin-

ally followed patients with MCI, those with nonamnestic MCI

were 10 times more likely to develop clinically probable DLB;

conversely, those with amnestic MCI were 10 times more

likely to develop clinically probable AD. Of those with clini-

cally probable DLB, 88% presented initially with attention

and/or visuospatial impairment; 24.5% of this group had con-

comitant memory impairment. Further, these patients were

more likely to have RBD, greater daytime sleepiness, and

greater likelihood of fluctuations in the MCI state. Molano

et al19 found autopsy-confirmed DLB in all cases with RBD
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and MCI (any subtype). Attention, executive functioning, and

visuospatial functions were most commonly affected. Jicha

et al20 found that neuropathologically confirmed cases with

MCI-DLB and MCI-AD differed clinically in the expression

of Parkinsonism, provoked hallucinations or delirium, or the

presence of any of the noncognitive symptoms of DLB. Fur-

ther, letter fluency and narrative recall performance were sig-

nificantly different between the groups.21-23 As such, the

purpose of this study is to summarize the clinical phenotype

of MCI in the setting of clinically suspect DLB.

Methods

Patients

Patients were selected via query of the Banner Sun Health

Research Institute memory disorder clinic patient database.

Patients identified were diagnosed, using International Classi-

fication of Diseases, Ninth Revision codes, as 331.83 (MCI)

primary and 331.82 (DLB) secondary (indicating suspected

etiology underlying MCI). Information pertaining to each case

was gathered via retrospective chart review as approved by the

Banner institutional review board. A total of 10 patients (9

males and 1 female) were identified and ranged in age from

64 to 84 with a mean of 72.30 + 5.96 years. Patients ranged

in years of education from 12 to 20 years with a mean of

15.90 + 2.47 years. Patients ranged in duration of disease from

1 to 11 years with a mean of 3.80 + 2.98 years. Patient demo-

graphic data can be found in Table 1.

Clinical Assessment

Specific clinical features examined in this study include fluc-

tuations, hallucinations, dream enactment behavior (RBD), gait

abnormalities, parkinsonism, and impaired cognitive domains.

A neurologist (MS) specializing in dementia and cognitive dis-

orders evaluated each patient through comprehensive neurolo-

gical examination. Clinical diagnosis of MCI subtype was

based on criteria set forth by Petersen et al.2,3 Clinical diagno-

sis of suspect DLB was based on criteria set forth by McKeith

et al.13 Patients and/or their family were questioned regarding

presence of clinical features (fluctuations, hallucinations,

dream enactment behavior, and parkinsonism), and presence

of parkinsonism and/or gait abnormalities were noted if pres-

ent. All patients underwent comprehensive neuropsychological

evaluation that included measures of verbal recall, visual

recall, language, visuospatial skills, executive functions, psy-

chomotor processing speed, and attention/concentration. Dis-

ease progression was tracked to determine which individuals

went on to meet criteria for clinically suspect DLB.

Neuropsychological Assessment

Seven patients underwent outpatient neuropsychological eva-

luation within our Memory Disorders Clinic. In all, 2 were

evaluated by outside neuropsychologists, and 1 was evaluated

as part of a Brain and Whole Body Donation project within the

Banner Sun Health Research Institute. All neuropsychological

evaluations were reviewed by 1 neuropsychologist (CMB) spe-

cializing in dementia and cognitive disorders to confirm

domains of impairment and cognitive diagnosis.

Tests administered included assessment of global intelli-

gence (Wechsler Adult Intelligence Scale—Third Edition

[WAIS-III],24 Wechsler Abbreviated Scale of Intelligence

[WASI],25 and Wechsler Adult Intelligence Scale—Fourth

Edition [WAIS-IV]26), memory (Logical Memory Subtest of

the Wechsler Memory Scale Revised27 Logical Memory and

Visual Reproductions subtests of the Wechsler Memory

Scale—Third Edition,28 Brief Visual Memory Test Revised,29

Rey-Osterreith Complex Figure Recall,30,31 Rey Auditory Ver-

bal Learning Test,32 California Verbal Learning Test—Second

Edition,33 and immediate and delayed recall tasks from Repea-

table Battery for the Assessment of Neuropsychological Status

[RBANS]34), language functioning (Boston Naming Test—

Second Edition,35 Controlled Oral Word Association Test,36

category/semantic fluency [animals],37 and language tasks

from RBANS34), visuospatial/perceptual functioning (Rey-

Osterreith Complex Figure,30,31 Judgment of Line Orienta-

tion,38 RBANS copy and judgment of line orientation tasks34

Block Design from WAIS-III,24 WAIS-IV,26 and/or WASI,25

and Visual Puzzles from WAIS-IV26), attention (Trail Making

Test A,39 Digit Span from WMS-R,27 WAIS-III/IV,24,26 or

RBANS,34 Digit Symbol subtest from Wechsler Adult Intelli-

gence Test-Revised [WAIS-R]39 or WAIS-IV26), and execu-

tive functioning (Trail Making Test B,40 Stroop Color/

Word,41 and Wisconsin Card Sorting Test42). Additional mea-

sures include the Mini-Mental State Examination,43 Clock

Drawing Test,44 and Blessed Orientation-Concentration-

Memory Test.45,46

Results

Prospectively applying McKeith criteria13 identified 10

patients with MCI clinically suspected to be a prodrome of

DLB. The case series is comprised of 9 males and 1 female.

Average age is 72.30 + 5.96 years with an average education

level of 15.90 + 2.47 years. Average disease duration was

3.80 + 2.98 years. The presence of RBD, fluctuations,

Table 1. Demographic Data of Individual Cases.

Age Gender Education Disease Duration

Case 1 65 M 17 5
Case 2 71 F 12 2
Case 3 75 M 13 1
Case 4 73 M 20 6
Case 5 78 M 16 11
Case 6 64 M 14 4
Case 7 69 M 19 2.5
Case 8 70 M 16 1.5
Case 9 84 M 16 2
Case 10 74 M 16 3

Abbreviations: F, female; M, male.
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hallucinations, parkinsonism, gait abnormality, MCI subtype,

and domains of impairment are reported in Tables 2 and 3. Par-

kinsonism and gait abnormality were the most prevalent clini-

cal features as both manifested in 9 of the 10 cases.

Fluctuations were found in 8 of the 10 cases, and hallucinations

and dream enactment behavior were noted in 5 of the 10 cases.

Neuropsychological evaluation classified 4 of the 10 cases

as nonamnestic MCI and 6 of the 10 as amnestic MCI. Of the

4 nonamnestic cases, 2 were single domain (1 case¼ executive

only and 1 case ¼ visuospatial only) and 2 were multidomain

(executive and visuospatial). All 6 amnestic cases were multi-

domain. Five cases had executive and visuospatial dysfunction

in addition to memory impairment. The sixth case had execu-

tive, visuospatial, and attention impairment. In total, executive

and visuospatial impairment was noted in 9 of the 10 cases. In

all, 6 cases had progressed to full-onset DLB at the time of this

report; prodromally, 2 of these cases were classified as nonam-

nestic MCI (1 executive and 1 visuospatial), 2 had nonamnestic

multidomain MCI (visuospatial and executive), and 2 had

amnestic multidomain MCI (visuospatial and executive).

Discussion

In this study, we find that parkinsonism and cognitive fluctua-

tions were the most common core DLB features to appear in the

MCI state. Furthermore, we find that the cognitive profile of

MCI in the context of DLB is characterized primarily by exec-

utive and visuospatial dysfunction with variability in memory.

RBD and hallucinations, although frequent, are less ubiqui-

tous than parkinsonism and fluctuations in our cases series.

Molano et al19 found fluctuations and parkinsonism in 6 of the

8 and 8 of the 8 cases, respectively; fluctuations were present in

8 of the 10 of our cases, and parkinsonism was present in 9 of

the 10 cases. Hallucinations and dream enactment behavior

were present in 5 of the 10 of our cases as compared to Molano

et al19 (6 of the 8 cases). In their retrospective analysis, Jicha

et al20 found hallucinations in 4 of the 9, fluctuations in 3 of the

9, and parkinsonism in 5 of the 9 cases with MCI-DLB, but in

none of their cases with MCI-AD. In their longitudinal analy-

sis, Ferman et al18 found greater likelihood of RBD, greater

overall daytime sleepiness, and greater likelihood of fluctua-

tions in their MCI-DLB sample.

The cognitive profile of MCI in the setting of AD is charac-

terized primarily by an impairment of episodic memory.1-3,14

Dysfunction in other domains, that is, language, executive,

attention, and visuospatial, may also be present in word-

finding difficulties, spatial cognition deficits, and impaired

problem solving and judgment.11,23,47 In contrast, the cognitive

profile of DLB is characterized primarily by dysfunction of

attention, executive, and visuospatial skills.9-12

Consistent with previous research,9-12 neuropsychological

assessment in our case series revealed predominance of

visuospatial and executive dysfunction. Of the 10 cases, 9 had

executive dysfunction and 9 of the 10 cases had visuospatial

dysfunction; 8 of the 10 cases had both executive and visuos-

patial dysfunctions. Both amnestic and nonamnestic subtypes

progressed to clinically suspect DLB. The majority of our

cases have memory impairment (6 of 10). Of the 6 cases that

progressed to full-onset, clinically suspect DLB, 4 were non-

amnestic cases in the prodromal phase. The findings of this

case series are similar to those of Molano et al,19 who con-

cluded that both amnestic and nonamnestic MCI subtypes

progress to DLB and that impairments in executive functions

and visuospatial skills were most common. Jicha et al20 also

determined that early memory loss may lack specificity for

differentiating early AD from early DLB. In contrast, Ferman

Table 2. Clinical Characteristics of Individual Cases.

RBD Parkinsonism Fluctuations Hallucinations Progression to Clinically Suspect DLB Gait Abnormality

Case 1 Absent Present Present Absent DLB Present
Case 2 Absent Present Present Absent DLB Present
Case 3 Absent Present Present Present DLB Absent
Case 4 Present Present Absent Absent DLB Present
Case 5 Present Present Present Present No Present
Case 6 Present Present Present Present DLB Present
Case 7 Absent Present Present Absent No Present
Case 8 Present Present Present Absent DLB Present
Case 9 Absent Present Present Present No Present
Case 10 Present Absent Absent Present No Present

Abbreviations: DLB, dementia with Lewy Bodies; RBD, rapid eye movement sleep behavior disorder.

Table 3. Neuropsychological Assessment of Individual Cases.

Neuropsychological Profile

Case 1 Nonamnestic, single-domain MCI (executive)
Case 2 Nonamnestic, multiple-domain MCI (visuospatial, executive)
Case 3 Amnestic, multiple-domain MCI (visuospatial, attention,

executive)
Case 4 Nonamnestic, single-domain MCI (visuospatial)
Case 5 Amnestic, multiple-domain MCI (executive, visuospatial)
Case 6 Amnestic, multiple-domain MCI, (visuospatial, executive)
Case 7 Amnestic, multiple-domain MCI, (visuospatial, executive)
Case 8 Nonamnestic, multiple-domain MCI (visuospatial, executive)
Case 9 Amnestic, multiple-domain MCI (visuospatial, executive)
Case 10 Amnestic, multiple-domain MCI (visuospatial, executive)

Abbreviation: MCI, mild cognitive impairment.
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et al18 found that nonamnestic MCI patients were 10 times more

likely to develop clinically probable DLB as compared to AD.

However, 88% of those who progressed to clinically probable

DLB initially presented with attention and/or visuospatial

impairment and 24.5% of that group had concomitant memory

difficulty. Our results lend further support to the presence of a

prodromal MCI stage of DLB marked by specific clinical and

neurocognitive features. Further, MCI-DLB had a high rate of

progression to full–onset, clinically suspect DLB.

The strengths of this study include the comprehensive neu-

ropsychological evaluation by which MCI subtype was deter-

mined. Although cognitive evaluation conducted by multiple

individuals is a weakness, a single neuropsychologist

reviewed each evaluation to confirm MCI diagnosis and

domains of impairment thus improving diagnostic reliability.

Lack of pathological confirmation of DLB is a weakness of

this study. However, a single neurologist (MS) specializing

in cognitive disorders examined each patient and prospec-

tively applied established DLB diagnostic criteria13 in his

clinical examination. Although formal measures of core, non-

cognitive criteria were not utilized, a single expert clinician

(MS) examined each patient and recorded presence or absence

of symptoms for each patient based upon information pro-

vided by the patient and family members, as well as clinical

observations. Because diagnoses and observations were noted

in real time prior to the initiation of this retrospective study,

bias is effectively removed. Jicha et al20 utilized a retrospec-

tive application in their study of neuropathologically con-

firmed DLB and found this approach to be feasible when

adequate prospectively collected data exist. Additional weak-

nesses lie in the small sample size, lack of longitudinal data,

and a relatively heterogeneous sample (predominantly Cauca-

sian, male, and highly educated population).

Despite these limitations, this case series contributes to the

current (albeit limited) research on MCI as a prodrome to

DLB.19,20 Our case series demonstrates that progression of

MCI to DLB is not dependent on the absence of early memory

impairment/amnesia. Rather, diagnosis of MCI as a prodrome

to DLB can be made in the presence of core clinical fea-

tures—namely parkinsonism and cognitive fluctuations.

Additionally, cognitive impairment with predominant execu-

tive and visuospatial dysfunction, with or without the pres-

ence of memory impairment, is suggestive of a prodromal

DLB presentation.
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